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54 CONTROLLER OF TUMBLE ALARM DEVICE FOR CRANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To adequately and 
automatically control action of a tumble alarm 
device, in a tumble preventing device for a 
crane. 

SOLUTION: A tumble preventing device for an 
on-veh.cle crane, detecting a grounding load 

ii °<? 3 right/left outrigger 5R, 5L by a load 
cell 6R, 6L to generate an alarm of tumble 
prevention from an alarm part 7 based on this 
detection value, comprises a warning alarm 
output part 2 feeding an alarm signal to the 
alarm part 7, a tumble alarm output part 3 and 
a control part 1 starting supervising of a tumble 
load when detection values of grounding load of 
the outrigger 5R, 5L after 0 point adjustment of 
the load cell 6R, 6L are both a start reference ^ 

2 a when 0r any 0 one'detft" ""T" ^ ^ *™ the War " in * output part 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the fall alarm 
[0002] Crane controls actuation of the fall alarm of a crane. 

[Description of the Prior Art] Generally the crane for car loading by which 
installation loading is carried out equips cars, such as a truck, with the outrigger 
an outrigger on either side is jutted out and grounded at the time of a crane ' 
activity, and stability is secured. However, when suspended freight and an 
operating radius become excessive, there is a possibility that balance may 

tht n Z 3 JT 3 ?, 6 falL Wh6n 3 Crane tends to fa " to a left or the method of 
the right, with the direction to reverse, the touch-down reaction force of the 

outrigger of an opposite hand becomes small. 

[0003] Then, in order to prevent fall accident, the touch-down load of an outrigger 
on either side ,s detected using a load cell at the time of an activity, and when the 
detection value of one touch-down load turns into below default value, the safety 

an alarm is proposed. In addition, the 
crane for car loading has taken out the power of a hydraulic pump from the engine 

[OOO^r P ° Wer ^ (PT0) 33 the S ° UrCe ° f P ° Wer 

[ProblemCs) to be Solved by the Invention] The safety against overturning of a 
crane starts detection of a touch-down load with initiation of a crane activity 
Although the touch-down load of one of right and left falls and it does not result 
in a fall promptly, if it will be in the important point caution condition that 
actuation takes caution, will emit an advance notice alarm and an operator's 
attention will be called. After emitting a fall alarm, preventing fall accident 
beforehand ,f ,t w.l be in a risk condition of having drawn near with a possibility 

tin! !Ti J° n fa " fUrth6r and may reSU,t in a fa "' and completing a 
crane activity, controlling to terminate detection of a touch-down load is 
desirable. 

nThI"°,r Ver ' !" ^ S3fety ag3inSt overturr,i "g of the conventional crane, it did 

autom t* u C tk WhlCh Can Perf ° rm SUch contro1 appropriately and 

automatically. This invention solves the above-mentioned problem in the fall alarm 
of a crane, detects the touch-down load of an outrigger on either side using a 



load cell, and aims at offering the control unit of the fall alarm of the crane which 
can control actuation of a fall alarm appropriately and automatically in the safety 
against overturning of the crane which emits an alarm based on the detection 
value of a touch-down load 
[0006] 

[Means for Solving the Problem] The control unit of the fall alarm of the crane of 
this invention In the safety against overturning of the crane for car loading which 
detects the touch-down load of an outrigger on either side using a load cell 
respectively, and emits the alarm for fall prevention from the alarm section based 
on the detection value of a touch-down load The advance notice alarm-output 
section which sends out an advance notice alarm signal to the alarm section, and 
the tall alarm-output section which sends out a fall alarm signal to the alarm 
section Each detection value of the touch-down load of an outrigger on either 
side performs zero-point adjustment of a load cell on either side at the time under 
of an adjustment reference value. When each detection value of the touch-down 
load of an outrigger on either side becomes beyond an initiation reference value a 
fall load monitor is started. When the detection value of the touch-down load ' 
wh.ch acts on either of the outriggers on either side goes into the range of an 
important po.nt alert level value, an advance notice alarm signal is sent out in the 
alarm section from the advance notice alarm-output section. When the detection 
value of the touch-down load which acts on either of the outriggers on either side 
becomes smaller than a risk reference value, a fall alarm signal is sent out in the 
alarm section from the fall alarm-output section. When each detection value of 
the touch-down load of an outrigger on either side becomes smaller than a 
discharge reference value, it has the control section which ends a fall load 
monitor. 

[0007] Each detection value of the touch-down load of an outrigger on either side 
performs zero-point adjustment of a load cell on either side at the time under of 
an adjustment reference value, and this control unit starts a fall load monitor 
when each detection value of the touch-down load of an outrigger on either side 
becomes beyond an initiation reference value. When the touch-down load which 
acts on either of the outriggers on either side falls during a crane activity and the 
detection value of a touch-down load goes into the range of an important point 
alert level value, an advance notice alarm emits, and when the touch-down load 
which acts on either of the outriggers on either side falls further and the 
detection value of a touch-down load turns into below a risk reference value, the 
tall alarm of a crane controls automatically to emit a fall alarm 
[0008] Therefore, an operator's attention can be called, fall accident can be 
prevented beforehand, and the safety of a crane activity can be raised. If each 
detection value of the touch-down load of an outrigger on either side turns into 
t J*?* reference value - a fa » ^ad monitor will be ended. Moreover, on- 

-°« I u ° ar Wh ' ch ' S the SOurce of power of a crane lt interlocks and is 
on ott. By having the electric power switch carried out, control of the fall alarm of 
a crane ,s interlocked with the activity of a crane, and comes to be performed 
automatically. 
[0009] 



[Embodiment of the Invention] Drawing 1 is the block diagram of the control unit 
of the fall alarm of the crane which is one gestalt of operation of this invention. 
This control device is equipped with a control section 1, the advance notice 
alarm-output section 2, the fall alarm-output section 3, and an electric power 
switch 4. In the outriggers 5L and 5R of right and left of the crane for car loading, 
they are the touch-down load RL and RR. The load cells 6L and 6R for detecting 
are formed, and they are the touch-down load RL and RR. Detection data are 
sent to a control section 1 from load cells 6L and 6R. 

[0010] The adjustment reference value with which a control section 1 serves as 
criteria of necessary decision, an initiation reference value, an important point 
alert level value, It has the microprocessing unit (MPU) which memorizes criteria 
data and control programs, such as a risk reference value and a discharge 
reference value. The touch-down load RL of the outriggers 5L and 5R on either 
side, and RR Each detection value performs zero-point adjustment of a load cell 
on either side at the time under of an adjustment reference value. When the 
outriggers 5L and 5R on either side ground and each of touch-down loads RL and 
detection values of RR becomes beyond an initiation reference value, a fall load 
monitor is started. Moreover, touch-down load RL which acts on either of the 
outriggers 5L and 5R of right and left during an activity Or touch-down load RR 
When it goes into the range of an important point alert level value, an advance 
notice alarm signal is sent out in the alarm section 7 from the advance notice 
alarm-output section 2. Touch-down load RL which acts on either of the 
outriggers 5L and 5R on either side Or touch-down load RR When it becomes 
below a risk reference value, a fall alarm signal is sent out in the alarm section 7 
from the fall alarm-output section 3. The touch-down of the outriggers 5L and 5R 
on either side is canceled, and they are the touch-down load RL and RR. If each 
detection value turns into below a discharge reference value, a fall load monitor 
will be ended. 

[0011] If the alarm section 7 emits an advance notice alarm in response to an 
advance notice alarm signal and a fall alarm signal is received, it will emit a fall 
alarm. Although alarm MESSE&JI with an alarm, an alarm lamp, the alarm display 
to a display, and voice etc. is independent for an alarm or can compound and use 
the means of arbitration for it, a buzzer is used for the alarm section 7 here, and a 
continuation sound is emitted as an intermittent tone and a fall alarm as an 
advance notice alarm. 

[001 2] An electric power switch 4 is on-off of PTO of the car which is the source 
of power of a crane. It interlocks and is on-off. It is constituted so that it may be 
carried out. In doing a crane activity with the crane for car loading, after stopping 
a car by the work site and starting actuation of a hydraulic pump by setting PTO 
of a car to ON, the outriggers 5L and 5R on either side are jutted out and 
grounded, and a crane is operated after securing stability. 

[0013] Drawin g 2 is the flow chart showing an example of the control condition of 
the fall alarm at the time of an activity. If PTO of a car is turned ON, since this 
will be interlocked with and an electric power switch 4 will be set to being turned 
on, a control unit also starts control. First, before the outriggers 5L and 5R on 
either side ground, zero-point adjustment of a load cell is performed automatically. 



% 

V 

That is, when a power source is turned on [ it"], they are the touch-down load RL 
of the outriggers 5L and 5R on either side, and RR. If each detection value is 
under an adjustment reference value (300Ns), the loaded condition at that time, is 
set up within 5 seconds with 0 N (RL =RR =0N). 

[0014] If the outriggers 5L and 5R on either side are jutted out and grounded, they 
are the touch-down load RL and RR. It increases. The touch-down load RL of the 
outriggers 5L and 5R on either side, and RR A fall load monitor is started from the 
event of each detection value becoming beyond an initiation reference value 
(300Ns). At this time, activity initiation is told with the buzzer output for 5 
seconds. In addition, while it is in the condition which the outriggers 5L and 5R on 
either side grounded, it is once off about PTO of a car. When carrying out and a 
power source is turned on [ it ], they are the touch-down load RL of the 
outriggers 5L and 5R on either side, and RR. Since each detection value is size 
from 300 Ns, in such a case, zero-point adjustment is not performed, but a fall 
load monitor is started promptly. 

[0015] In the condition that the outriggers 5L and 5R on either side are grounded, 
and the crane activity is done, they are usually the touch-down load RL and RR. 
The detection value is 3000Ns or more. Touch-down load RL which acts on either 
of the outriggers 5L and 5R of right and left during an activity Or touch-down load 
RR If a detection value falls and it goes into the range of an important point alert 
level value (300Ns or more, 2000Ns or less), since a control section 1 will send 
out an advance notice alarm signal in the alarm section 7 from the advance notice 
alarm-output section 2, the alarm section 7 emits the intermittent tone of a 
buzzer as an advance notice alarm. 

[0016] The touch-down load RL which acts on the outriggers 5L and 5R on either 
side, and RR If it returns to the stability side which all exceeds 2000 Ns, an 
advance notice alarm will be stopped. Touch-down load RL which acts on either 
of the outriggers 5L and 5R on either side Or touch-down load RR If a detection 
value falls further and becomes smaller than a risk reference value (300Ns), since 
a control section 1 will send out a fall alarm signal in the alarm section 7 from the 
fall alarm-output section 3, the alarm section 7 emits the continuation sound of a 
buzzer as a fall alarm. 

[0017] The touch-down load RL which acts on the outriggers 5L and 5R of right 
and left during an activity, and RR When each detection value becomes smaller 
than a discharge reference value (300Ns) Since it is judged as that of which the 
touch-down of the outriggers 5L and 5R on either side was canceled, a control 
section 1 stops sending out of the fall alarm signal from the fall alarm-output 
section 3 to the alarm section 7, stops the continuation sound of the buzzer of 
the alarm section 7, and ends a fall load monitor. 

[0018] If the outriggers 5L and 5R on either side are again jutted out and 
grounded from this condition, they are the touch-down load RL and RR. It 
increases and they are the touch-down load RL of the outriggers 5L and 5R on 
either side, and RR. If each detection value becomes beyond an initiation 
reference value (300Ns), a fall load monitor will be resumed. Actuation of a crane 
is ended, the touch-down of the outriggers 5L and 5R on either side is canceled 
and stored, and it is off about PTO of a car. If it carries out, this is interlocked 



with and an electric power switch 4 is off. It becomes and a control unit also ends 

K inwittn SU ° h tHe abo ^«n«oned adjustment reference 

r^e^ 

the source of power of a £Z E^^tS^^^ 1 - 
touch-down load RL of the outriggers 51 and <5R ™ o.*u 1 7® ° The 
detection value performs zero^ ^nfcTa 1' ^ei her side^at the 

oZ«err 5 0 L a^liT^ "T" Va ' Ue ' The touch-download RL „ the ' 
outriggers OL and 5R on either side, and RR When *»*^h rf 0 + a ~+: i L 

SSS: ref r ence v ?r a faN ^^^s: ;"r es 

down load RL of the outnggers 5L and 5R on either side, and RR When each 

t^^^^^T 3 d r harge aXay^otitor is 

r0020l Th/rT a , I ^ ° f 3 Crane is Performed automatically 
L0020] The touch-down load RL which acts on either of the outriggers 5 L and 5R 
of nght and left during a crane activity, Or touch-down load RR VVh e n it fa its a nd 

z m TeX:T e T h of r r; rtan : point a,ert ,evei - a d !^^ 

! 7n Vr J touch-down load RL which acts on either of the outriggers 
5L and 5R on either side, or touch-down load RR Since the fall alarm of V 
automatically controlled to emit a fall alarm when irK^^!^™ * S 
below a risk reference value An operator's attention can be called I faM acddlf 
«n b. prevented beforehand, and the safety of a crane ^o^sT 

tyrant of M™"^ ^ ^ the COntro1 unit fall alarm of 

the crane of this mvent.on can detect the touch-down load of an outrigger on 



c?an?i t M0 + re °, Ve ^ ° n " 0ff ° f PT ° ° f the Car which is toe source of power of a 

centre o'f the°^ S " ^ By ha ^ the dectric ^ switch carHed out 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
Drawing 1] Dr^wingJ is the block diagram of the control unit of the fall alarm of 
the crane which is one gestalt of operation of this invention 

SSS^SIL 18 ? 8 fl< T ° hart Sh ° Wing a " eXamP ' e ° f the COntro1 condition ^ the 
ran alarm at the time of an activity. 

[Description of Notations] 

1 Control Section 

2 Advance Notice Alarm-Output Section 

3 Fall Alarm-Output Section 

4 Electric Power Switch 
5L, 5R Outrigger 

6L ? 6R Load cell 
7 Alarm Section 
RL F RR Touch-down load 
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